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Abstract 
Kaleckian models are widely used for macroeconomic analysis due to their flexibility and simplicity. 
Sraffians counter that the Kaleckian model fails to capture a central fact of modern economies, the 
existence and importance of intermediate consumption. The critique is correct, but as the remedy appears 
to be a detailed analysis with multi-sectoral input-output tables, Sraffian models have not displaced their 
more tractable Kaleckian counterparts. This paper presents a model with intermediate consumption that is 
Kaleckian in spirit, although prompted by the Sraffian critique. It is shown that the profit share of GDP 
can be decomposed into two factors, an average profit share at firm level and a factor capturing 
intermediate goods consumption. The corresponding firm-level markups for a sample of fourteen OECD 
countries cluster closely around a common value that remains steady when averaged over business cycles. 
Taking this as evidence that the factorization is empirically meaningful, the paper then constructs a 
modified Kaleckian model. Using the modified model it is shown that economies are always profit-led 
with respect to a change in intermediate consumption, but may be either profit-led or wage-led with 
respect to a change in the firm-level markup, opening the possibility for diverse trajectories over business 
cycles. The model is applied to France, which has a particularly long data series, and is shown to perform 
well in explaining changes in utilization rates. 
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1. Introduction 
The standard Kaleckian model is the workhorse of Post Keynesian macroeconomic theory. It captures two 
important features of Post Keynesian thought: different social groups have distinct economic behavior, 
and economic output is driven by demand. It is also structurally simple and therefore easy to use, which 
makes it ideal for broad theoretical development, but also vulnerable to the critique that in its simplicity it 
misses important features of real economies. Much of the critique and response has focused on the use of 
Kaleckian models for long-run dynamics. This is an important topic, but understanding long-run 
dynamics in Post Keynesian theory – that is, in complex economies where routines and norms drive 
behavior under conditions of fundamental uncertainty – is a problem that is far from being solved. 
Different traditions – Sraffian (Levrero et al. 2013), Harrodian (Skott 2012), Kaldorian (Setterfield 2002), 
Kaleckian (Setterfield 2003), Schumpeterian (Fagerberg 2003) – each offer valuable insights into long-
run behavior, inviting hybrid approaches (e.g., Araujo 2013; Hein et al. 2012). However, not all of the 
criticism of Kaleckian models refers to the long run. Some has focused on short-term dynamics, where 
both theory and practice are better established, yet there has been little response. 
Steedman’s (1992) sweeping critique asked fifteen questions of Kaleckians. The first asked why input-
output relationships are excluded from Kaleckian analysis when they are so evident in modern industrial 
systems; of the remaining questions, many challenged the Kaleckian representation of markups. These 
questions are relevant to both short and long-term behavior. They were addressed in part by the responses 
to Steedman from Mainwaring (1992) and Keen (1998), who each constructed a simple multi-sector 
model to explore adjustment processes linking short-term and long-term dynamics. The present paper 
addresses the short-run behavior of the Kaleckian model. 
In general, Sraffian and Kaleckian approaches appear incompatible on two counts, despite their 
commonalities (Lavoie 2011): first because they embody different beliefs about long-run dynamics (Hart 
and Kriesler 2014) and second because they reflect different opinions about the appropriate level of detail 
in macroeconomic theorizing (Blaug 2009; Kurz and Salvadori 2011; Salanti 2014).  This paper is 
Kaleckian in flavor, in that it explores general features of modern industrial economies using simple 
models. Concretely, it asks what we can meaningfully say using national aggregates from the system of 
national accounts. This is not a repudiation of the Sraffian approach – in some cases, perhaps many, it 
may be necessary to study the entire ramified system of production, including joint production and the 
production of capital goods. A weakness of the Kaleckian approach is that it is not obvious when its 
simplifications are inappropriate. Yet a corresponding weakness holds for Sraffian analysis, in that 
demonstrations that macroeconomic surprises may arise from suppressed detailed dynamics do not mean 
that they will arise in any real economy, or that they are pervasive, or relevant. The approach we take in 
this paper is to introduce a simple representation of intermediate consumption into a Kaleckian model. 
We show that it can give rise to pervasive and relevant behavior that justify a modification of the standard 
Kaleckian model, but we also show that model variables are sufficiently regular to justify a Kaleckian 
approach. 
2. Intermediate consumption and the markup 
We begin with a standard Post Keynesian assumption that total production is proportional to the capital 
that is put to use, 
 .X u Kκ=   (1) 
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In this expression, κ is capital productivity, with units of inverse time, and u is the (dimensionless) 
utilization fraction. We then depart from a standard Post Keynesian development by distinguishing 
between total production X and GDP Y, the difference being the amount of intermediate production, 
which is a proportion a of the total, 
 (1 ) .X Y aX Y a X= + ⇒ = −   (2) 
For comparison to presentations of the standard Kaleckian model (e.g., Taylor 2004), we note that the 
utilization factor is typically defined as the ratio of GDP to capital. This standard utilization factor, ustand, 
is related to the variables in this paper through 
 stand (1 ) .u a uκ= −   (3) 
We now proceed as though prices are set by identical firms each applying a uniform firm-level markup on 
costs. This is clearly false, but it is a useful fiction in that it leads to an empirically relevant factorization 
of the profit share of GDP. Prices are determined at the level of the firm from unit costs and the markup 
mF by 
 ( )1 .F
wLP m Pa
X
 = + + 
 
  (4) 
The “firm-level” wage and profit shares can be calculated from this expression, and are found to satisfy 
 1 ,F F aω π+ = −   (5) 
 .
1
F
F
F
m
m
π =
+
  (6) 
From equation (2) we have the following expressions for the wage and profit shares of GDP, 
 ,
1
FwL wL X
PY PX Y a
ω
ω = = =
−
  (7) 
 1 .
1
F
a
π
π ω= − =
−
  (8) 
That is, both the wage and profit shares of GDP are equal to the firm-level equivalent divided by one 
minus the share of firm income going to intermediate consumption. 
Equation (10) is important for this paper. It decomposes the profit share of GDP into two factors, one 
reflecting a characteristic firm-level profit share and the other the share of intermediate consumption. The 
profit share of GDP has a corresponding markup given by the standard formula 
 1 ,
1 1 1 (1 )
F
F
F F
m m
a a m
ππ
π π
= = =
− − − + −
  (9) 
where we have used equation (8) in the final step. If a = 0 then the firm and economy-wide markups are 
the same; otherwise the whole-economy markup is higher than the firm-level markup. This makes sense, 
because as intermediate goods pass from one firm to another, a markup is applied to the purchase price, 
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thereby amplifying whatever markups had been applied to the intermediate goods that entered earlier in 
the production chain. 
The firm-level markup mF is a kind of average over diverse sectoral markups, and as noted by Steedman 
(1992), the influence of markups in different sectors on each other can, in theory, lead to divergent 
changes in average markups, however calculated. However, we find below that estimates of mF for a set 
of OECD countries are considerably more stable than estimates of m, suggesting that the factorization in 
equation (10) is empirically relevant. In general we expect firms to have similar markups because of 
competition and emulation, although empirical studies (Hall 1988; Norrbin 1993; Roeger 1995; 
Nishimura et al. 1999; Klette 1999; Dobbelaere 2004) have shown that markups differ between sectors. 
This similarity may also hold between countries, either because of competition between global firms or 
from the transfer of norms from one country to another. In contrast, whole-economy markups will differ 
between countries because of different levels of intermediate consumption. 
These expectations are borne out by international data, as shown in Figure 1.1 As seen in the figure for the 
14 OECD countries with a complete record between 1995 and 2010, the whole-economy markups as 
calculated using equation (10) are higher, more dispersed, and more variable than the derived firm-level 
markups. With the exception of Norway, which has a mean firm-level markup of 0.26, the estimated firm-
level markups cluster closely around 0.16, which is a plausible average markup for OECD countries (Wu 
2009).2 This observation suggests that the Kaleckian markup m compounds two effects, the firm-level 
markup and the amplification of the markup through the network of interconnected firms. Only the first of 
these properly reflects monopoly power, and between 1995 and 2010 it was comparatively steady for 13 
of the 14 OECD countries in the data set (Norway excluded). To the extent that the firm-level markup is 
steady, the firm level profit share is also steady, so to a first approximation there is a trade-off within the 
firm between paying for wages and paying for intermediate goods. 
1 Data are from the UNdata online database (UNSD 2013) for the 14 OECD countries for which data were available 
for all years between 1995 and 2010: Austria, Belgium, Denmark, Finland, France, Germany, Italy, Netherlands, 
Norway, Portugal, Sweden, Switzerland, United Kingdom, and United States. Economy-level profit is calculated as 
gross operating surplus divided by GDP, while the share of intermediate consumption is calculated as intermediate 
consumption at purchaser’s prices divided by total output at basic prices. 
2 A larger set of countries shows more variation. This is to be expected, because firm markups are driven by a 
combination of competitive pressure and norms, which are likely to be similar across OECD countries, but not in the 
rest of the world. For the 79 countries in the UNdata database (UNSD 2013) that report the necessary data in 2010, 
the median value of the estimated firm-level markup is 0.22. The 5% quantile is 0.12 and the 95% quantile is 0.78. 
The estimated markups for two countries (Azerbaijan and Timor-Leste) exceed 1.00. 
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 Figure 1: Markup of at the level of the whole economy (circles) and the firm (triangles) for 14 OECD 
countries. To distinguish the series more easily they have been shifted slightly to left and right, and they 
are partly transparent to account for overlapping points. (Author’s calculations) 
The return to capital can be calculated from either firm-level or national output. At firm level, 
 .
1
F
F F
F
mXr u u
K m
π π κ κ= = =
+
  (10) 
At national level, 
 (1 ) .
1
F
F
mYr a u u
K m
π π κ κ= = − =
+
  (11) 
The two calculations give the same result because the intermediate goods term enters in both GDP and the 
profit share of GDP, and cancels in the final expression. 
Figure 1 illustrates the first of two essential results from this paper, that the decomposition of the profit 
share in equation (10) into two factors is empirically meaningful. We have constructed a simple model 
incorporating intermediate consumption that leads to a representation of the profit share of GDP as the 
ratio of two factors, one representing the firm-level profit share and one reflecting arising from markups 
on intermediate goods. The decomposition appears to be empirically meaningful because, from Figure 1, 
the implicit firm-level profit rates are quite steady and, for a selection of countries, they cluster around a 
common value. This result emboldens us to introduce the factorization into the standard Kaleckian model, 
which we take up in the next section. 
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3. A Kaleckian model with intermediate consumption 
The standard Kaleckian model (Blecker 2002; Taylor 2004) proposes separate behavioral equations for 
savings and investment. Part of both wages and profits are saved, but at different rates. The rate of gross 
capital formation due to savings is given by 
 [ ](1 ) .s w
Yg s s
Kπ
π π= − +   (12) 
Substituting from earlier expressions and rearranging then gives 
 [ ](1 ) ( ) .s w w Fg s a s s uπ π κ= − + −   (13) 
Investment is driven by the level of utilization and the profit rate, 
 .ig r uγ α β= + +   (14) 
From equation (12) or (13) we can write this as 
 ( ) .i Fg uγ ακπ β= + +   (15) 
Equations (15) and (17) represent the second essential result from this paper, a reformulation of the 
Kaleckian model. We argue that this formulation, which incorporates the factorization of the profit share 
in equation (10) better reflects economic reality. We now explore this model using a conventional 
Kaleckian approach. 
First, we impose the Keynesian stability condition, which states that savings respond more readily to a 
change in utilization than does investment. That is, 
 ( ) (1 ) ( ) 0.s i w w Fg g s a s su πκ α κπ β
∂
∆ ≡ − = − + − − − >
∂
  (16) 
At equilibrium, investment and saving are equal, in which case 
 .u γ=
∆
  (17) 
In the Kaleckian model developed in this section, changes to intermediate consumption expenditure and 
firm-level markups can affect utilization rates in the short run. From Equation (19) the response of 
utilization rates to a is found to be 
 .w
usu u
a a
∂ ∂∆
= − =
∂ ∆ ∂ ∆
  (18) 
This expression is unambiguously positive (unless there is marginal dissaving out of wages). It suggests 
that if πF and κ remain steady then economies will be profit-led. The channel through which this happens 
is that an increase in intermediate consumption at the expense of wages reduces a leakage – saving from 
wages – which therefore increases current demand. 
The response to a change in the firm-level profit share is 
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 .w
F F
s su u u π ακ
π π
− −∂ ∂∆
= − = −
∂ ∆ ∂ ∆
  (19) 
This is similar to the conventional Kaleckian result, and this expression can be positive or negative, 
giving rise to profit-led or wage-led behavior respectively. In contrast to the standard Kaleckian model, 
for the present model this terminology applies to the firm-level profit share, rather than the profit share of 
GDP. 
When the degree of intermediate consumption and the firm-level profit rate are changing, the wage share 
of GDP also changes, according to 
 1 .
1
F
a
π
ω = −
−
  (20) 
The trajectories of a and πF over the trade cycle give rise to different trajectories in the u-ω plane. 
Broadly, two combinations are possible: either the economy is profit-led with respect to both a and πF, 
which we call “profit-led” or it is profit-led with respect to a and wage-led with respect to πF, which we 
call “partially wage-led”. From Equation (21), the second combination can occur in the plausible situation 
in which either the response of investment to a change in the profit rate, α, is not strong or savings out of 
profits are substantially higher than out of wages. 
Possible trajectories for a partially wage-led economy are shown in Figure 2. At the start of the recovery 
the profit rate increases as prices rise in a strengthening market. As a result, the wage share of GDP falls 
and, because this is a partially wage-led economy, utilization also falls. However, the fall in utilization 
halts as firms place orders for intermediate goods that they need to fulfill their own orders, and a begins to 
rise. The wage share continues to fall, but eventually the rise in profits slows through a combination of 
inter-firm competition and an increase in the wage bill. Eventually, the share of intermediate goods begins 
to stabilize, but continued pressure to raise wages leads to a falling profit share and eventually a falling 
share of intermediate goods in firms’ costs. The result from this particular sequence is a U-shaped 
trajectory in the u-ω plane. Such U-shaped trajectories are observed in the data (Nikiforos and Foley 
2012), so the model is at least not inconsistent with observation. In the next section we discuss the case of 
France, for which we have constructed a data set covering 1963-2011. 
 
Figure 2: Schematic trajectories for a partially wage-led economy 
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4. Case study: France 1963-2011 
Of the countries in the UNdata database (UNSD 2013), France has the longest historical record with a 
single series, so we use it to illustrate long-term changes in model variables. We take the income of the 
self-employed into account, which we did not do in the construction of Figure 1 because the data are 
available for France but not for all of the fourteen countries represented in the figure. We do this by 
computing the profit share of GDP as gross operating surplus divided by GDP less mixed income, and the 
wage share of GDP as employee compensation divided by GDP less mixed income, which is equivalent 
to assigning mixed income to profits and wages in proportion to their share outside the self-employed 
sector. To compute capital we first apply the GDP deflator recorded in the World Development Indicators 
database (World Bank 2014) to put all values in real terms. Depreciation data are only available for 
France from 1978 onward, so we use estimates of capital productivity from Kamps (2006) to calculate 
capital stock from 1963 to 1977. From 1978 onward we calculate the capital stock by taking the previous 
year’s stock, adding gross fixed capital formation, and subtracting depreciation. Finally, to separate 
capital productivity from utilization, we apply a Hodrick-Prescott filter with a frequency cutoff 
determined by the depreciation rate (details are provided in the Appendix). 
Selected model variables are shown in Figure 3. The firm-level markup mF has been close to 0.16 since 
1990, although it has been gradually falling over that time. Before the mid-1980s it was closer to 0.13, but 
underwent a transition over a period coinciding with the wave of privatization in France that began in 
1986 (Schmidt 1999). Both firm-level markups and the firm-level wage share were rising between 1963 
and the early 1970s at the expense of intermediate consumption. This period coincides with the end of the 
Trente Glorieuse (a term coined by Fourastié 1979), the thirty years of rapid growth between the end of 
the second world war and the early 1970s. The global commodity bubble of the 1970s may account for 
the peak after 1973. The global recessions of 1975 and 1991 are evident in the utilization trend, while the 
1982 recession is manifested as the start of a gradual decline that extended into the 1980s (Tuppen 1988). 
The general slowdown in the early 2000s and the Great Recession in the late 2000s are each apparent. 
Capital productivity has generally fallen since the early 1970s, although the decline slowed in the 1990s, a 
trend commented on in detail by Piketty (2014). Trends from the mid-1990s suggest an increase in 
intermediate consumption, mainly but not exclusively at the expense of wages. 
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 Figure 3: Trends of selected model variables for France, 1963-2011 
To gain some understanding of how the model variables vary over business cycles we examine the data 
between 1990 and 2007. This period follows the wave of privatization and ends before the Great 
Recession. It includes two recessionary periods, after 1991 and after 2001. The trajectory in the a-πF 
plane is shown in Figure 4, and the trajectory in the u-ω  plane is shown in Figure 5. As seen in Figure 4, 
intermediate consumption fell during both recessions, while the firm-level profit share generally rose. 
Between recessions an opposite trend led to a general increase in intermediate consumption and a fall in 
the profit share. As we show later using the model developed in this paper, France was profit-led during 
this period, so these changes have counteracting impacts on utilization, but, as expected, utilization falls 
during recessions (Figure 5). In the 1991 recession the wage share was relatively flat, and then fell during 
the recovery. In the 2001 recession the wage share first rose significantly before falling as the recovery 
took hold. 
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 Figure 4: Trajectory in the a-πF plane for France from 1990-2007 
 
Figure 5: Trajectory in the u-ω plane for France from 1990-2007 
We next ask how well the model developed in this paper explains changes in utilization and whether the 
fitted parameters are consistent with a profit-led or partially wage-led economy. We expect to find 
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 , 0.F
F
u u uu a
a a
π
π
∂ ∂ ∂
∆ ≅ ∆ + ∆ >
∂ ∂ ∂
  (21) 
We contrast this with the standard model in which the profit share of GDP drives changes in utilization, 
 .
uu π
π
∂
∆ ≅ ∆
∂
  (22) 
We test these expectations by fitting the following model: 
 0 1 2 3 , 1,Model 1: ,t t F t tu c c t c a c π ε∆ = + + ∆ + ∆ +   (23) 
where the ε1,t are independent and normally distributed, t is the number of years since 1990, and c1 
corrects for a small drift in the residuals. We contrast this with a standard Kaleckian formulation, 
 4 5 6 2,Model 2: .t t tu c c t c π ε∆ = + + ∆ +   (24) 
We fit the models to data for the period 1990-2011 using the dynlm package version 0.3-3 with R version 
3.0.2. This period follows the wave of privatization and the stabilization of the firm-level profit share and 
extends to the end of the available data series. 
The results are shown in Table 1. As seen in the table, Model 1 performs very well, explaining over 90% 
of the variation in the utilization rate. There is a slight negative trend, as reflected in the small value for 
c1. With this term included, the autocorrelation function of the residuals is insignificantly different from 
zero for all positive lags. Also, a normal quantile-quantile plot of the residuals reveals no significant 
deviations from normality. The coefficient for the change in a is of the expected sign. The coefficient for 
the change in πF is positive, indicating that France was profit-led during this period. This result differs 
from other assessments (Hein and Vogel 2008), but appears to be robust, as different specifications gave 
the same result. We also ran the model with lagged differences of all model variables, but the coefficients 
on the lagged variables were not significantly different from zero. 
In contrast, Model 2 does not explain the data well. Although the coefficient on the profit share of GDP is 
significant, the model explains only 23% of the variation in the utilization rate. The sign of the coefficient 
is positive, again indicating that France was profit-led during this period. 
Table 1: Parameter estimates for change in utilization in France, 1990-2011 
 Model 1: Factored profit share Model 2: Profit share 
Parameter Value t-Statistic Sig. Value t-Statistic Sig. 
Δa 3.73 14.69 ***    
ΔπF 1.47 2.32  *    
Δπ    2.23 2.38  * 
t -6.30×10-4 -2.75 * 0.00 0.14  
const. 0.00 1.17  0.31 0.21  
       
R2 0.93   0.23   
adj. R2 0.91   0.15   
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 5. Discussion 
Kalecki (1969, chap.1) argued that industry markups reflect the degree of monopoly, a position that 
continues to be taken in presentations of the standard Kaleckian model (e.g., Blecker 2002, p.132). Some 
Post Keynesian approaches to markups are more nuanced (Lavoie 2001, pp.25–27), but still focus on the 
decisions taken by individual firms. Monopoly, norms, and similar considerations do, indeed, affect firm-
level markups, but the markup applied by a firm cannot be taken to equal to the markup estimated at the 
level of the whole economy from the profit share, as is routinely done. This is a central critique of 
Kaleckian models from a Sraffian perspective as presented by Steedman (1992). 
Steedman’s alternative to the Kaleckian approach appears to be to always work within a disaggregated 
input-output framework, because industry markups are interrelated. While we accept the critique, we 
challenge this solution to the problem based on the results summarized in Figure 1. In this paper we built 
a model that requires only national aggregates as reported under the system of national accounts 
(SNA93). It is a single-sector model with an aggregate input-output coefficient, a. We then derived a 
relationship between the economy-wide markup calculated from the profit share of GDP and an imputed 
firm-level markup, as in equation (11). When estimated from national accounts for a selection of 14 
OECD countries we found that with few exceptions the firm-level markups were stable and similar across 
countries. Although they do appear to vary slightly, they are clustered closely around a value of 0.16 over 
the period 1995-2010. While it is tempting to report this as a “stylized fact”, it is more likely to reflect a 
transatlantic consensus on business norms that arose in the 1980s and 1990s. Firm-level markups are 
determined by competitive pressures and norms, and when these change over time or between countries, 
the markup is also expected to change. This is shown in the data for France, where the estimated firm-
level markup jumped from a low to a high value during a period of privatization. It is also shown in the 
data for non-OECD countries, which, although more sparse, exhibits a much wider range of estimated 
markups. 
The factorization of the profit share of GDP into a relatively stable factor reflecting firm-level markups 
and a factor reflecting the degree of intermediate consumption leads to a modified Kaleckian model as 
captured in equations (15) and (17). Investment decisions depend on the firm-level markup and 
utilization, but not on the degree of intermediate consumption. Intermediate consumption does affect the 
savings rate because at a fixed firm-level markup there is a trade-off between the share of firm income 
going to wages and to intermediate consumption. When income is shifted away from wages then savings 
from wages – a leakage – is diverted toward buying intermediate goods, which stimulates the economy. 
We note in passing the contrast between this demand-side mechanism and the supply-side argument that 
shifting from wages to profits stimulates the economy through increased saving. 
The economy is always profit-led with respect to an increase in intermediate goods consumption, but can 
be either profit-led or wage-led with respect to the firm-level profit share. Over a business cycle, firm-
level markups and intermediate goods consumption can be expected to increase and decrease at different 
times. If the economy is wage-led with respect to the firm-level profit share – that is, it is partially wage-
led – then the wage share can alternately fall and rise even as utilization expands. In the profit-led case, as 
for France after 1990, the wage share always falls as utilization increases. The model performed well 
12 
 
when applied to data for the period between 1990 and 2011 in France, explaining over 90% of the change 
in utilization rates. 
The essence of the model is captured in equations (15) and (17). For applied work, most of the variables 
are reported in national accounts. Which variables are actually available, and over what time, varies from 
country to country, but coverage has expanded in recent years. In addition to the national accounts data it 
is necessary to calculate the capital stock, but, because gross capital formation and depreciation are 
reported in national statistics, only an initial estimate for the capital stock is required. Historical estimates 
are available for the OECD (Kamps 2006) and the world (Nehru and Dhareshwar 1993). 
Extensions to this study could include testing the model with a larger set of countries. However, further 
tests should take account of trade (Stockhammer et al. 2009), the government sector (Jong-Il and Dutt 
1996), and finance (Hein 2013), as these will help to explain variation between countries. Both the 
literature on extensions to the basic Kaleckian model and the literature on industry markups (e.g., Wu 
2009) can inform such studies. 
6. Conclusion 
We have constructed a modified Kaleckian model that takes into account both firm-level markups and the 
degree of intermediate goods consumption in the economy. Both factors influence the profit share of GDP 
and the aggregate markup, because, as markups are applied by firms that have purchased goods from 
other firms that applied their own markups, the markups accumulate across the economy. When there is 
substantial intermediate goods consumption the aggregate markup can be substantially higher than the 
firm-level markup. Also, intermediate consumption and firm-level markups can change independently of 
one another. Firm-level markups are constrained by competition and norms, while the degree of 
intermediate goods consumption is less constrained and is susceptible to a wider array of influences. 
In the model constructed in this paper, the firm-level markup and the degree of intermediate goods 
consumption have different effects on utilization rates. Economies are always profit-led with respect to a 
change in intermediate goods consumption, but can be either wage-led or profit-led with respect to a 
change in the firm-level profit share. In combination with different trajectories for intermediate goods 
consumption and the firm-level markup, this can lead to different trajectories for utilization and the wage 
share over business cycles. In an application to France, which did experience different patterns of change 
over different business cycles, the model performed well, explaining over 90% of the observed variation 
in the utilization rate. 
This paper accepts the Sraffian critique of the standard Kaleckian model (Steedman 1992) that it does not 
include intermediate consumption and does not take into account interactions between markups in 
different firms. However, we challenge the idea that only a detailed analysis can give meaningful results. 
We show that introducing intermediate consumption in a minimal way into a Kaleckian model gives rise 
to pervasive and relevant behavior that justify a modification of the standard model. However, we also 
show that this minimal modification may be sufficient for the sort of analyses to which Kaleckian models 
are put. In particular, estimates of the firm-level markup, a kind of average markup for the economy, are 
found to cluster around a common and stable value for a selection of OECD countries between 1995 and 
2010. This stability and regularity suggests that, although simple, the model captures relevant features of 
the real world.  
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Appendix 1Appendix: Decomposing capital productivity 
In the body of the paper we decompose the ratio of total output to capital as the product of a utilization 
factor and an underlying capital productivity. Calling the ratio of total output to capital the “apparent” 
capital productivity, κapp, we have 
 app .
X u
K
κ κ≡ =   (1) 
We separate this product into a trend component and a cyclical component using the well-known 
Hodrick-Presscott (HP) filter (Hodrick and Prescott 1997). 
The utilization factor is expected to change over a business cycle (that is, between 6 quarters and 8 years), 
while the capital productivity is expected to change on the time scale over which the capital stock turns 
over, between 15 and 40 years (Lecocq and Shalizi 2014). We work in logs, 
 app,ln ln ln .t t tuκ κ= +   (2) 
This has the form considered by Hodrick and Prescott (1997), 
 ,t t ty g c= +   (3) 
where gt is a smoothly-varying “growth” component and ct is the “cycle”. The variable yt is the 
observation. We note that the ct in our model, represented by lnut, might not be independent of one 
another, because the contribution of “animal spirits” to capacity utilization leads to persistent episodes of 
high or low utilization – booms and slumps. 
The Hodrick-Prescott (HP) filter separates the growth and cycle components by minimizing a weighted 
sum of squares, 
 ( ) ( ) 22 1 1 2{ } 1 1
min ,
t
T T
t t t t tg t t
c g g g gλ − − −
= =
 
+  − − −   
 
∑ ∑   (4) 
where λ is chosen based on the underlying economic process. Hodrick and Prescott were careful to say 
that they assumed very little about their series, except that they expect a slowly-moving fundamental 
component and a more rapidly varying cyclical component. Thus, use of the filter requires minimal 
theoretical assumptions. Harvey and Jaeger (1993), among others, have argued that the filter can 
introduce a spurious signal, but as argued by Pederson (2001), this is true even for an ideal filter, and is 
not particular to the HP filter. Below, we address this concern by considering different values for λ. 
Another question is whether the series exhibits a random walk. In that case any secular trend is an 
accident of history generated by a sequence of random fluctuations. However, as argued by Piketty 
(2014), there are good reasons to think that the trend in capital productivity in France is due to a 
deterministic process unfolding over time at a rate determined by the rate of capital turnover. Also, 
although capital productivity can exhibit large variability, its long-run behavior appears to be bounded 
(Maddison 1994), which is not consistent with a random walk. Despite these theoretical and empirical 
reasons to expect a deterministic trend, we nevertheless test whether the series has the characteristics of a 
random walk. 
As shown by Gómez (2001), the HP filter is a low-pass filter, in that it separates slowly-varying from 
rapidly-varying components. The gain function in the frequency domain goes from unity at very low 
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frequencies to zero at infinitely high frequencies. It has the shape of a steep cliff that reaches a value of 
one-half at a cut-off frequency ωc satisfying 
 
4
2sin .
2
cωλ
−
 =  
 
  (5) 
The frequency of an oscillation is equal to 2π divided by the period. The period, in turn, is given by the 
relevant time scale for the economic process. For capital productivity, the relevant time scale is the 
turnover time of capital, between 15 and 40 years, and is equal on average to the inverse of the 
depreciation rate. In this paper we use the inverse depreciation rate, so we have 
 2 .cω πδ=   (6) 
The corresponding value for λ is then 
 ( ) 42sin .λ πδ −=      (7) 
For France, with an average depreciation rate of 3.83% per year, corresponding to a time scale of T = 26 
years, λ is 302. 
Alternative decompositions using T = 15, 26, and 40 years (corresponding to λ=33, 302, 1649) are shown 
in Figure A1. For each, we used the mFilter package version 0.1-3 in R version 3.0.2 (R Development 
Core Team 2011). As seen in the figure, the estimated utilization rates are qualitatively similar, although 
their detailed trends are different. As the first difference in u is used in the model developed in the paper, 
a reasonable check on the robustness of the choice of time scale is the correlation of the first difference of 
u between the different series. The results are 
 26 15 26 40corr( , ) 0.99, corr( , ) 0.99.T T T Tu u u u= = = =∆ ∆ = ∆ ∆ =   (8) 
It therefore makes very little difference to the analysis which time scale, and therefore which value of λ, 
we use. 
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Figure A1: Alternative decompositions using different time scales 
Properties of the empirical time series for κapp for France between 1963 and 2011 are shown in Figure A2. 
As shown, the autocorrelation function for the levels of log κapp decreases more or less linearly with the 
lag, while the autocorrelation function for first differences (corrected for the mean) is insignificantly 
different from zero at all positive lags. However, the differences are not normally distributed, as shown in 
the bottom-left panel; there is a higher than normal probability of large negative movements. 
The final panel in the figure shows the ratio of the variances of “long differences” divided by the lag, as 
recommended by Cochrane (1988). Both Cochrane, who analyzed macroeconomic trends, and Lo and 
MacKinley (1988), who analyzed financial trends, prompted further work on what are now called 
“variance ratio tests”. The literature offers a considerable variety of variance ratio tests to choose from 
(e.g., Hoque et al. 2007), but Cochrane’s “plot and look” method is straightforward and provides insights 
that are obscured by summary statistics. The calculations, including corrections for small samples 
(Cochrane 1988, p.907), were implemented by the author in R code, which is provided below. In 
Cochrane’s plot, a series generated by a random walk will result in a horizontal line, while a stationary 
series will tend asymptotically toward zero. As shown in the figure, up to a lag of about 15 years the 
series looks like a random walk. After that time is begins to fall, and drops sharply at about 25 years. This 
is consistent with the expected lifetimes of long-lived capital stocks, which range from 15 to 40 years, and 
with the average depreciation rate in France between 1963 and 2011 of 26 years. 
 
Figure A2: Properties of the κapp time series for France, 1963-2011 
The corresponding graphs for the log of the derived series for u are shown in Figure A1. As seen in the 
figure, there is persistence in the utilization rate at lag one, as expected – until there is a correction, rising 
utilization feeds a further rise, while slumps tend to persist. However, first differences are uncorrelated. 
As for the κapp series, there is a higher-than normal probability of a large negative change – when 
utilization falls, it is more likely to fall sharply than a normal distribution would suggest. The Cochrane 
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plot shows that the series for u is stationary at short lags, as expected for the cyclical component of a 
decomposed series (Nelson and Plosser 1982). 
 
Figure A3: Properties of the u time series for France, 1963-2011 
 
R code for Cochrane variance ratio test 
cochrane.var.ratio <- function(x, max.lag=30) { 
  y <- matrix(ncol=2,nrow=max.lag) 
  colnames(y) <- c("vr","error") 
  N <- length(x) 
  mu <- mean(diff(x)) 
  for (k in 1:max.lag) { 
    variance <- var(diff(x, lag=k) - mu) 
    dof.corr <- N/(N - k + 1) 
    # This will become a ratio below 
    y[k,"vr"] <- dof.corr * variance/k 
    y[k,"error"] <- sqrt(2/(N - k)) 
  } 
  y[,"vr"] <- y[,"vr"]/y[1,"vr"] 
  y[,"error"] <- sqrt(y[,"error"]^2 + y[1,"error"]^2) 
  return(y) 
} 
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